Network ecology provides a systems basis for approaching ecological ques-10 tions, such as factors that influence biological diversity, the role of particular 11 species or particular traits in structuring ecosystems, and long-term ecolog-12 ical dynamics (e.g. stability). Whereas the introduction of network theory 13 has enabled ecologists to quantify not only the degree, but also the architec-14 ture of ecological complexity, these advances have come at the cost of intro-15 ducing new challenges, including new theoretical concepts and metrics, and 16 increased data complexity and computational intensity. Synthesizing recent 17 developments in the network ecology literature, we point to several potential 18
1 Introduction pairs of nodes. The ER model has been applied in ecology to address questions about 282 the relationship between stability and complexity (May, 1972) and the structure of 283 genetic networks (Kauffman et al., 2003) . For example, randomized networks have 284 been used to link motifs (Milo et al., 2002) to network assembly (Baiser et al., 2016) , 285 stability (Allesina and Pascual, 2008; Borrelli et al., 2015) , and persistence in food 286 webs (Stouffer and Bascompte, 2010) . 287 In addition to the random matrix approaches of null and ER models, there are 288 other, more complex algorithms that are used to generate structured matrices. Per-289 haps one of the best known in network theory is the Barabasi-Albert (BA, Barabási 290 and Albert 1999) model, which adds nodes and edges to a growing network with 291 a greater probability of adding edges to nodes with a higher degree. The BA algo-292 rithm is similar to ecological network algorithms that generate non-random structure, 293 because of either direct influence or similar processes operating in systems of inter-294 est. Some of these models include processes of "preferential attachment" in which 295 organisms tend to interact with the same, common species. Food-web modeling al- 296 gorithms also have been developed that use a trait-based approach (e.g. Allesina and 297 Pascual, 2009), consumer-resource models (Yodzis and Innes, 1992) , niches (Williams 298 and Martinez, 2000), cyber-ecosystem algorithms (Fath, 2004) , and cascade models 299 (Allesina and Pascual, 2009; Allesina and Tang, 2012; Cohen and Luczak, 1992) .
300
The statistical behavior of some models and metrics can be understood ana-301 lytically. For example, the networks generated by the BA algorithm display degree 302 distributions that approximate a power-law distribution, like many real-world "scale-303 free" networks (Albert et al., 2002) As analyses of network models increase in computational intensity, there is a concomi-315 tant increase in the need for new tools to track and share key computational details.
316
analyses involve random processes. The combination of the volume of data and com-318 putational intensity of studies of ecological networks further increases the burden on 319 ecologists to provide information needed to adequately reproduce datasets, analyses, 320 and results. As the sharing and reproducibility of scientific studies are both essential 321 for advances to have lasting impact, finding easier, faster, and generally more conve-322 nient ways to record and report relevant information for ecological network studies 323 is imperative for advancing the field.
324
Sharing data and open-source code have become established in ecology, and net-325 work ecologists are now producing more network models and data (e.g. Fig. 1A ).
326
These include not only ecological interaction networks, but also an influx of other rele-327 vant networks, including ecological genomic networks generated by next-generation, 
